Once diagnosed with a refractory seizure disorder, patients often receive aggressive and escalating pharmacotherapy. However, a significant proportion of patients referred to neurologists do not have epilepsy. Toxic and metabolic causes of seizures should always be considered as they are potentially curable, and may be fatal if untreated. The following case report highlights the need for careful reassessment of all seizures that are atypical and refractory to medication.
A 44 year old woman was referred for management of refractory seizures. At birth she had been diagnosed with congenital toxoplasmosis. She had bilateral congenital cataracts and underwent a series of ophthalmological procedures, culminating in enucleation of the left eye at the age of 23, and was registered blind. Her developmental milestones were normal. She was otherwise well and had a healthy daughter. Her symptoms began at the age of 40 when she experienced monthly episodes of confusion and disorientation. Over the next 4 years she suffered from a mixture of ''funny turns'' with episodes lasting for 15 min when she would fidget, yawn repetitively, and be inaccessible. At other times she would collapse to the floor, her body would shake, and she might shout out sentences whilst collapsed. She was incontinent of urine in half of these attacks and was drowsy and confused for up to 3 h afterwards. Apart from a prosthetic left eye and right-sided blindness, neurological and general examination were unremarkable. She had been diagnosed with complex partial seizures and secondarily generalised seizures and commenced on antiepileptic medication. Despite escalating treatment, her seizure frequency and pattern had worsened significantly during the previous 2 years.
Her medications consisted of levetiracetam 1 g bd, lamotrigine 100 mg mane and 125 mg nocte, carbamazepine CR 700 mg bd, and clobazam 10 mg daily. Previous trials of sodium valproate and gabapentin were ineffective. A previous MRI brain scan demonstrated a few white matter lesions compatible with congenital toxoplasmosis. An EEG had shown an absence of normal cerebral rhythms over both hemispheres, with excess slowing in the left temporal region.
During the course of her admission the patient had a habitual ''generalised seizure'' whilst on ambulatory EEG and video recording. She was found lying on the floor rolling from side to side, shaking her head, and moaning. There were no tonic or clonic components. She was cold, sweaty, and intermittently confused but able to respond to questions. A finger prick test revealed a glucose level of 0.8 mmol/l. The attack was terminated with 1 mg intramuscular glucagon. EEG monitoring showed a gradual build up of bilateral anterior slow wave activity prior to the attack, increasing over 10 min and persisting for a further 30 min, at which time a few sharp waves and spikes were seen anteriorly. The slow wave activity began to attenuate 17 min after glucagon was administered. Approximately 90 min after the clinical onset the EEG had returned to its baseline state and finger prick glucose was recorded at 2.8 mmol/l. The EEG findings suggested a metabolic encephalopathy. The worsening and resolution of the slow wave changes directly mirrored blood glucose levels and the clinical state of the patient.
The patient was subsequently transferred to the Endocrine Unit. Her plasma glucose was maintained with a continuous infusion of 5% dextrose. On further questioning it became apparent that these attacks tended to occur between 6 and 8 a.m. and 4 and 6 p.m. They were relieved by food or sugary drinks to the extent that she had gained 25 kg in weight. Fasting plasma glucose was 2.4 mmol/l (normal range 3.9-6.0) with a concomitant insulin level of 186.1 mU/l (normal range 5-20) and C-peptide level of 1322 pmol/l (normal range 260-650). A urine sulphonylurea screen was negative. Computerised tomography of the abdomen showed a 2.3 cm hypervascular mass in the head of the pancreas and a 1.6 cm mass in the body. At operation further small tumours were found, necessitating Whipple's procedure. Histological examination revealed at least 12 insulinomas with no features of malignancy. The patient made a good recovery and is now seen as an outpatient for the control of her post-pancreatectomy diabetes mellitus. Antiepileptic drugs have been discontinued with no recurrence of her attacks.
DISCUSSION
We report a case of multiple insulinomas presenting as an adult-onset refractory seizure disorder. The time from onset of symptoms to diagnosis was 4.5 years. The atypical features of her attacks, which were inconsistent with complex partial and generalised seizures, combined with her poor response to treatment prompted an inpatient assessment. It was following direct observation during a habitual attack, aided by ambulatory EEG recording, that the diagnosis of neuroglycopenia could be made. This case highlights the importance of considering hypoglycaemia in atypical neurological or psychiatric episodes and emphasises the role of inpatient evaluation of refractory epilepsy.
Insulinomas are the commonest hormone-secreting tumour of the gastrointestinal tract; the incidence is 0.5-1 cases/million/year, although this is likely to be an underestimate. There is a female preponderance with onset usually in middle age; tumours are usually solitary, benign, and sporadic, although 5-10% occur in patients with MEN-1, 10% are metastatic, and a further 10% are multiple but behave as benign tumours. The only diagnostic feature of malignancy is the presence or subsequent development of metastases. Insulinomas are found throughout the pancreas and are small (usually 10-20 mm). Diagnosis relies on inappropriate insulin secretion (.30 pmol/l) in the presence of hypoglycaemia (,2.2 mmol/l) and subsequent tumour localisation.
Presentation is usually insidious with neuroglycopenia (table 1) and fasting hypoglycaemia. As seen in our case, this may lead to a delay in diagnosis as other neuropsychiatric diagnoses may be considered first. 1 In a retrospective study of 59 patients with histologically confirmed islet cell adenomas, the interval between onset of symptoms and diagnosis ranged from 1 month to 30 years, with a median of 24 months. A significant proportion (39%) were originally diagnosed with a seizure disorder. Interestingly, all patients had symptoms of neuroglycopenia and three quarters reported relief of symptoms with ingestion of food. 2 In a prospective study involving 25 patients presenting to a neurology outpatient department with ''funny turns'', patients with variable and atypical attacks were admitted to an assessment unit for imaging, EEG, and a 72 h fast with repeat EEG recording. Two cases (8%) demonstrated significant hypoglycaemia with inappropriately high insulin levels and were subsequently found to have benign insulinsecreting adenomas. 3 Despite these data, only four cases of insulinoma presenting with seizures have been reported in Western literature. [4] [5] [6] [7] Uncontrolled hypoglycaemia, as well as being potentially fatal, can have serious neurological sequelae, such as cognitive impairment and peripheral neuropathy. 4 Neuroglycopenia should be considered in all patients with ''funny turns'', seizures, and other neuropsychiatric symptoms, especially if they do not conform to diagnostic criteria or respond to standard treatment. Taking a full history (including relationship of attacks to food, non-stereotyped or atypical attacks, and poor response to antiepileptic treatment) and clinical suspicion are the key to making a diagnosis of insulinoma. Once suspected, confirming the diagnosis with a 72 h fast is relatively simple. Benign insulinsecreting adenomas are a potentially curable cause of seizures.
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